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A prothombotic state may be a manifestation of malignancy, either
primary or recurrent. In this report we present a case of throm-
bosis of the internal mammary artery during delayed autologous
breast reconstruction occurring in association with, and as a
possible manifestation of, occult recurrent breast cancer. We
discuss salvage of the microsurgical anastomosis using a vein graft
and microvascular anastomotic coupler device.
© 2016 The Authors. Published by Elsevier Ltd on behalf of British
Association of Plastic, Reconstructive and Aesthetic Surgeons. This
is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Thrombosis is well documented in association with malignancy, with a number of theories pro-
posed accounting for this phenomenon. Mechanisms include direct activation of the coagulation
cascade by tumour cells, or indirectly, through production of pro-coagulant factors or inhibition of anti-
coagulant factors.1 The pattern of early recurrence is variable and is governed by complex interplay
between tumour factors and patient factors. Peri-operative factors, including the trauma of surgery
itself, may also inﬂuence the pattern of recurrence.A. Bucknor).
er Ltd on behalf of British Association of Plastic, Reconstructive and Aesthetic
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
A. Bucknor et al. / JPRAS Open 8 (2016) 6e8 7There has been a recent report alluding to the possibility of reactivation of quiescent micro-
metastasis lying within internal mammary (IM) nodal territory at the time of delayed breast recon-
struction, leading to recurrence.2
IM vessels have long been recognised as useful recipient sites for vascular anastomosis in autolo-
gous breast reconstruction.3 The safety proﬁle is equal to that of the previously favoured thoracodorsal
vessels with the added advantage of relative ease of dissection in delayed reconstruction, particularly
where axillary node clearance or radiotherapy has been performed.3
We present a case of intra-operative IM artery thrombosis followingmicrosurgical anastomosis that
seemed to have occurred as a result of activation of local tissue factors, which may have increased the
propensity for thrombosis. We go on to discuss further intra-operative and post-operative manage-
ment of such a challenging situation.Case report
A 32-year old woman, without signiﬁcant past medical history, presented with a lump in the left
breast and was diagnosed with a 4 cm, grade two invasive ductal carcinoma in 2012, with no evidence
of metastatic disease. The patient was treated with neoadjuvant chemotherapy with 5- Flourouracil,
epirubicin, cyclophosphamide and docetaxel; to which she had a good response. She underwent a left
skin-sparing mastectomy and axillary clearance, with three out of 14 lymph nodes involved, followed
by insertion of a submuscular, expandable implant-based reconstruction. 6mm of local, residual cancer
was found and she was treated with radiotherapy and tamoxifen.
In 2014, the patient underwent implant removal and a delayed left breast reconstruction with a
deep inferior epigastric perforator (DIEP) free ﬂap.
During the reconstruction, only a few minutes after a technically sound anastomosis performed
under a microscope with 9/0 nylon sutures, IM arterial thrombosis was noted. On exploration, there
were streaks of thrombi extending from each of the sutures of the arterial anastomosis. In order to
remove the areas of the vessel with thrombus and the precipitating activated endothelium, approxi-
mately 2 cm of the IM artery was resected and further thrombosis necessitated that an interpositional
vein graft was harvested to redo the anastomosis. A venous coupler device was used to anastomose the
vein graft to IM artery and the graft to the ﬂap vessels. The patient was given an intraoperative bolus of
5000 IU of intravenous heparin and subsequently maintained on a heparin infusion to achieve an
activated partial prothrombin time (APPT) ratio of three for the next ﬁve days. Shewas then discharged
with a month's course of aspirin, 75 mg once-daily; the ﬂap remains healthy at most recent check, one
year and eight months post-operatively.
The section of the IM artery that was resected was sent for histopathology in view of the intra-
operative ﬁndings. Immunostaining demonstrated a small nest and cords of atypical cells within the
ﬁbrous tissue and perineural space; these cells were positive for CAM5.2 and ER, conﬁrming the
presence of metastatic adenocarcinoma, consistent with a breast primary.
A post-operative PET scan was negative, but an MRI suggested suspicious lesions in the liver with a
possibility of recurrence. The patient was put on Letrozole and underwent radiofrequency ablation for
the liver lesions. One year and ten months later, she remains well and is under four-monthly
surveillance.Discussion
Microvascular autologous breast reconstruction is of well-established importance in the operative
management of breast cancer. The safety proﬁle of breast reconstruction with regard to cancer
recurrence has been well established, with studies reporting similar or lower recurrence rates in pa-
tients undergoing reconstruction, when comparing them to those who did not.4 Wojciech et al5 re-
ported on a patient who, one year post-delayed DIEP ﬂap reconstruction, presented with an
erythematous rash as a manifestation of recurrence, where cutaneous lymphatics may have been the
route of spread. Shariff et al6 identiﬁed a woman found to have two separate recurrences of breast
cancer after a delayed latissimus dorsi ﬂap reconstruction, involving the ﬂap and its underlying
A. Bucknor et al. / JPRAS Open 8 (2016) 6e88musculature. A case series reported on three women who developed recurrence after delayed recon-
struction, one of whom had been disease-free for fourteen years.2
In our patient with previously undetected quiescent micrometastases, local production of pro-
coagulant factors within the IM vessels, combined with the surgical trauma of IM vessel harvest may
have triggered the observed, rapid thrombosis. Streaks of thrombi extending like wisps from each
suture and coalescing in the vessel are uncommon e never encountered previously in our senior au-
thor's practice e and might reﬂect the highly hypercoagulable state.
The use of heparin prophylaxis against vascular thrombosis during free ﬂap surgery should be
balancedagainst the inherent risks.Heparin inhibits the coagulation cascadebybinding to antithrombin
III, and platelet aggregation is impaired; given that platelet aggregation underlies arterial thrombosis, it
is an effective means of preventing arterial thrombosis. However, there is an increased risk of bleeding,
subsequenthaematoma formationandcompromisedﬂapperfusion. Currently, no clear consensus exists
on the type, timing andduration of anticoagulation used inﬂap surgery; however, in this instance itmay
have contributed to maintaining a patent anastomosis and preventing ﬂap failure.
The microvascular coupler reduces the risk of thrombosis by negating the need for foreign (suture)
material within the vascular lumen. A study on 1000 venous anastomoses performed with the coupler
in autologous breast reconstruction found much reduced thrombosis rates when compared with su-
tured equivalents, 0.6% and 2.8%, respectively.7
Conclusion
Internal mammary vessels remain the preferred recipient vessels during autologous microvascular
breast reconstruction at our institution. This case demonstrates how unprecedented on-table IM artery
thrombosis may be successfully managed with the microvascular anastomotic coupler and prolonged
heparinisation, securing a patent anastomosis despite a prothrombotic environment.
In addition, it reinforces the need for a high index of suspicion where severe thrombotic tendencies
are seen; histopathological and immunohistochemical investigations should be undertaken from intra-
operative specimens to rule out occult disease.
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